The effect of potent iron chelators on the regulation of p53: examination of the expression, localization and DNA-binding activity of p53 and the transactivation of WAF1.
Iron (Fe) chelators induce a G1/S arrest and several of these are undergoing clinical trials as anticancer agents. Despite this, little is known concerning the precise function of Fe in cell cycle progression and the role of p53 in this process. The aim of this study was to assess the effect of Fe chelators on p53 and the mechanism involved in the chelator-mediated increase in mRNA levels of the universal cyclin-dependent kinase inhibitor p21CIP1/WAF1. Cells were incubated with the potent Fe chelator 2-hydroxy-1-naphthylaldehyde isonicotinoyl hydrazone (311) and the results compared with those from cells treated with actinomycin D (Act D), which induces p53. Following incubation with 311, a 3- to 5-fold increase in nuclear p53 protein was observed in cells with wild-type p53. In addition, 311 increased p53 DNA-binding activity 2-fold, while Act D increased it 3- to 5-fold in cells with native p53. To determine the role of p53 in WAF1 transcription, a reporter construct was used consisting of a WAF1 promoter containing the p53-binding site. In cells with wild-type p53, chelators had no effect on luciferase activity, while the positive control, Act D, caused a significant increase. Hence, despite increased p53 protein expression and p53 DNA-binding activity following chelation, these latter results suggested it had no role in up-regulating WAF1 mRNA. Our experiments demonstrated: (i) that the elevated WAF1 mRNA expression after Fe chelation was due to increased transcription and also to a post-transcriptional mechanism that was sensitive to cycloheximide; and (ii) that Fe-chelation increased WAF1 expression through a p53-independent pathway.